Supplementary Materials and Methods

Docking simulation
Docking simulations of tripeptidyl-adenosines to Pth were performed using AutoDock Vina (53) with default parameters. Gasteiger charges and non-polar hydrogen atoms were added using AutoDockTools (55) . PDBQT molecular structure files were also prepared by AutoDockTools. All of the rotatable bonds of tripeptidyl-adenosines were allowed to rotate freely. The search area for docking was set to a 12 × 24 × 16 Å rectangular box, which encompassed the entire active site cavity, including Phe66.
Supplementary Results and Discussion
Structural comparison with other protein:tRNA complexes We compared the structure of the Pth:CCA-acceptor-TΨC domain complex with those of the other protein:tRNA complexes determined so far, in which the proteins recognize the acceptor and TΨC stem regions on the TΨC stem side (Supplementary Figure S4) . The structural comparison revealed that Pth recognizes the acceptor stem and the TΨC stem of the substrate by its single domain, whereas the other proteins recognize them by Supplementary Figure S4D shows the GatB:tRNA Asn complex (45). GatB is a subunit of the bacterial GatCAB amidotransferase, which produces Gln-tRNA Gln and Asn-tRNA Asn from Glu-tRNA Gln and Asp-tRNA Asn , respectively (58) . GatB recognizes the acceptor stem by its cradle domain, and the TΨC arm by its helical and tail domains (45,46). The structure of GatDE, an archaeal Glu-tRNA Gln amidotransferase, has also been solved with tRNA (59).
This enzyme recognizes the substrate in a manner similar to that of GatCAB, and therefore the figure is not included. Supplementary Figure S4E shows the short form of the RNase Z:anticodon arm-truncated tRNA Thr complex (47). RNase Z catalyzes the endonucleolytic removal of the 3' extension of the tRNA precursors after the discriminator base (60) . The enzyme is a homodimer consisting of two identical subunits, composed of a core zinc-dependent β-lactamase domain and a protruding flexible arm domain, and it binds to its substrates with a 2:2 stoichiometry. The acceptor stem of each substrate molecule is recognized by the β-lactamase domain of both subunits, and the TΨC arm is recognized by the arm domain of one subunit (47). As described above, Pth has a unique tRNA recognition feature. At first, we performed the docking simulation using the K191-A192-Q193
Supplementary
tripeptidyl-adenosine as a search molecule. However, we could not obtain a solution in which the adenine ring fits into the active site cavity. It seemed likely that the presence of the side chains caused difficulty in the calculation. Therefore, we used tri-alanyl-adenosine as a search molecule in the simulation, and obtained the solution as depicted in this figure.
